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Figure 1. American Lotus colonizing Petite Lake, 2014.

Petite Lake is one of the 13 | ak

the LCHEES. ltis a glacial lake whose maximumldépéh asd surface area is
195.44 acres. The lake water elevation is influenced by the McHenry Dam

built in 1939. From Jargeptember water levels were measured at the ga
north side of the Spring Lake bridge in order to track changes in water le

the season, the lake experienced a decrease in water level during the mon
son of 4.8 inches. However, the greatest fluctuation occurred between Ma

at 1.2 feet. Petite Lake is hydrologicaly connected to the northern lakes
Lake and Bluff Lake. Historically, Petite Lake was not connected to the n
unt il channelization formed Spr.i
Southeastern Wisconsin Regional Planning Commission and Lake Coun
Services, the watershed of Petite Lake was estimated at 25,757.51 acre
passes the suditersheds of both Trevor Creek (WI) and Sequoit Creek (I
dominant land uses found in the watershed were agriculture, single fami
and wetlands. The greatest percent runoff was estimated to come from s
and transportation.
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SUMMARY (CONTINUED )

Lake Facts:

Major Watershed:Fox
River

Sub-Watershed Trevor
and Sequoit Creek

Location: T43N, R9E,
Section 11

Surface Areal95.44 acr

Shoreline Length: 6.36
miles

Maximum Depth: 19.00
ft.

Average Depth:5.15 ft

Lake Volume:1251.58
acreft

Watershed Area:
25,757 .54hcres (Wl and |

Lake TypeGlacial
Management Entity:
Fox Waterway Agency
State of lllinois

Homeowners Associatio
(various)

Current Usesswimming,
boating, aesthetics

AccessJo Als and Cypre
Resort, private launches
additional public launche
ot her | akes
Lakes.

Eeet from the surface (epilimnion) and lake bottom (hypolimnion) by use of a Van

Petite Lake is used for recreational boating and aesthetics and is well known for i
is heavily used as a social meeting place. There are two privately owned public |
Petite Lake; they are at Jo Al s and

Point state parks also offer public boat launching at their facilities. Additionally, p
es are offered to members of Highwood and Beachwood Subdivisions. Fishing b
Petite Lake is limited as nearly its entire shoreline is under private ownership, the
men usually access the | ake from pub

In 2014, the LCHES sampled the lakes for the water quality parameters discusse
port. Once a month water chemistry samples were collected at the deep hole of t

pler. A mulparameter sonde was used to collect depth profile data. Additionally,
disc was lowered into the water column to measure the water clarity of the lake.
ronmental data was recorded including air temperature, water elevation and note
the area.

The overall water quality of the Petite Lake is poor. The average water clarity wa
2014, this is below the county median Secchi depth of 2.95 ft. Petite Lake rankec
the 158 lakes whose average Secchi depths have been recorded since 2000.

Like many of the lakes in our county, Petite Lake is impaired for phosphorus base
'l Tinois Environment al Protection Ag
LP.05 mg/L TP for lakes with surface area greater than 20 acres. It only takes on

e
the standard per season to be considered impaired. The average TP concentratifl in the

limnion was 0.102 mg/L. This is below the median TP concentration of 0.126 mg

the Fox Chain 600 Lakes in 2014 and
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of 0.068 mg/L. Petite Lake ranked 114 out of 173 lakes in the county sampled foff TP sinc

2000.

A vegetation survey was conducted utilizing a randomized grid generated by ARC
nsletermine points to sample within the lake footprint. The point intercept method v

IGIS 10.
as em-

ployed to estimate the cover of vegetation on the lake bottom. The vegetation wak estime

by scoring the amount of vegetation collected by a rake tossed at each grid point

analysis of vegetation data was conducted using a meildieguBtaaoale to estimate

species cover, frequency and relative importance. Relative importance is deter
2sming the relative cover and relative frequency. Plants were found at 29.8% of the

mclI
againpled in Petite Lake. The total average cover at those points was estimated tgjbe 6.5¢

esfoni s wel | bel ow the 2014 average coV
Dorfinarit spgcieOnere determin€lidy ranking the relative importance of the spe
top 50% of the considered dominant. In 2014, there wedthieantspecies in Petit
Lake; they were Eurasian Watermilfoil, and White Water Lily and Coontail. Maps
the cover of vegetation in the lake as well as of EWM were created. These maps
to assist in aquatic plant management planning.
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SUMMARY (CONTINUED )

American Lotus popul ations wer e ma pgséaabbeerunonitbriag Lot
beds in the Fox Chain 0006 Lakes since 2000. Am
panding with new populations being documented in 2014, it was even detected at one of the sample points
survey.

In 2014, ten species were detected in Petite Lake. A floristic quality assessment was conducted on the aqu
resulting in a FQI score of 18.7. Floristic quality assessments are usually conducted on terrestrial systems
useful for determining natural areas, site comparisons, and long term monitoring of natural areas and resto
Petite Lake ranked in the top 55 of 170 lakes in the county scored for FQI and was above the median score

W ATERSHED

A general definition of a watershed is an area of land defined by two or more high ridges. Watersheds ho

he
ric
during t

atic plat
howeve

tion pr
of 15.2

ver are

much more complex than that due to the engineering of drainage areas designed to remove stormwater mafe efficie

the landscape. This can make boundaries hard to decipher at times. As watersheds develop the amount
increases resulting in a greater influx of runoff entering our waters due to reduced infiltration of raindater in

Petite Lake has an expansive watershed encompassing Trevor Creek and-$edeisih€isekhscip total approxi-
mately 25,757.51 acres (SEWRPC and Lake County Mapping Division). According to land use data, the w
ed by Agriculture (24.7%), Water (14.1%) and Wetlands (11.7%). However, it is estimated that greatest pe
runoff comes from Single Family and Transportation at representing 35.7% and 2248pendpestiviable 1

The LCHD_ES recommends that agencies and homeowners associations within the entire watershed work

imperv
the gr

Htershed
cent of

togethe

homeowners and municipalities of the important role that they play in the health of Petite Lake. They should promo

ment practices in the watershed that reduce nutrients both within residential and agricultural communities.
encourage winter road maintenance providers to follow recommended salting rates and proper use of deici
of the residents in the Petite Lake watershed are on septic. It is important that they maintain their sspsinysy
failing septics. Antioch Wastewater Treatment Plant is a significant source of phosphorus in the Sequiit Cr
is permitted to discharge the equivalent of 12.5 pounds of phosphorus into Sequoit Creek daily, just one p
can generate betweef JD pounds of algae.
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W ATER CLARITY

?{;ﬂﬁg%ﬁ:‘}gﬂ';‘éﬂﬁ%t&n{: 3\/2 ;;?I(I:?)\IA Figure 1. Comparison of Secchi depth measurements in
umn. This light is used by the prim a Pen?:nl'ake' ZOIﬁIand ZOI:U sent
producers (plants and phytoplanktc 000 v . 8 P
for their growth. Water clarity is '
measured by lowering a Secchi dis 0.50 ]
into the water until it can no longer T 100 -
seen by the naked eye. The resultji &
depth is recorded. £ 150
)
In 2014, Secchi depth measuremer 2 2.00 -
ranged from 1.0 feet in May to 3.5 1 8 250
in June, resulting in an average Se¢ ¥
depth of 2.0 feet. This is well belo 3.00
the county median of 2.95 feet for 350 -
lakes measured between 2000 and .00 - 2014
2014 for water clarity (Appendix A, ' 2002
Table 2). The average water clarity 450 - —Lake County Median
Petite Lake decreased 23.66% sinc
2002 when the average Secchi depth
was 2.62 feet. Like Petite Lake, most
of the |l akes in the Fox Chain 608 Lakes

experienced decreased water clarity,
however, none suffered as much as that

of Channel and Catherine Lakes
(Figure 2).

Weather patterns, aquatic vegetatic
algal blooms, boat propellers, dredc
ing, and invasive species can all im
water clarity.

Stormwaters carry nutrients, sedimg
and other pollutants that can impair
water clarity. According to the Long
Lake rain gauge (Lake County Stor
water Commission), May precipitati
measurements accumulated to a to
of 3.77 inches of rainfall, which is ¢
parable to the 12 year average May
precipitation measurement of 3.21

inches. June rainfall totals were we
above the 12 year average of 4.64

with a total of 6.93 in. recorded at t
Long Lake gaging station. Howeve

Secchi Depth (ft)

Figure 2. Secchi Depths from 2002 and 2014 for the Fox
Chain'O'Lakes

. 2014

2002

Lake County
Median Value

6

7

two weeks prior to our June 2014 samg
pling event cumulatively only 1.01

inches of rain that fell in the region.
The amount of rain therefore falling

gur e 2. Secchi dept hs

from 2902
the significant decreases in water clarity for Channel and Catherine lak

ES.
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WATER CLARITY (CONTINUED )

betwe_en sampling eV_entS in J_Une an(_j July Figure 3. Monthly precipitation totals at Long Lake rain guage, 2014
explain the increase in Secchi depth in Jun

(3.50 ft.) followed by a decrease in July (2.¢ 8
ft.). g

Aquatic plants can help to improve water cl ¢
as they compete with algae for resources s
phosphorus, nitrogen and light, and trap se
ments. Water clarity suffers in lakes with lit
or no vegetation. Planktonic algal blooms w
noted throughout the entire monitoring seas
in Petite Lake and likely contributed to the
poor water clarity measured in 2014. Petite !
Lake ranked #116 out of 158 lakes in terms ¢
water clarity based upon Secchi depth mea
ments taken in the county since 2000
(Appendix A, Table 4).

Rainfall (inches)
E-

. Precipitation

—2008-2014
Average

VOLUNTEER LAKE MONITORING PROGRAM

Figure 4. Historic VLMP Secchi Data on Petite Lake
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The Volunteer Lake Monitoring Program was established in 1981 to assist in gathering water quality inforfpation ot
lakes and to provide an educational program for citizens interested in lake water quality. The primary megsureme
all volunteers in the program is Secchi disk (water clarity). Other observations such as algal bloomspxeggtation, w
and wildlife, plus any observations that the VLMP feels noteworthy are recorded. The sampling season igMay thr
ber, two visits per month are required under the program.
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VOLUNTEER LAKE MONITORING PROGRAM (CONTINUED )

aged across all sites on the lake ranging from 1.60 feet to 3.23 feet in 2012 and 2002, respectively. Somet

Historical VLMP data for Petite Lake is presented in Figure 4, the water clarity has fluctuated over theyearq
tween 2011 and 2012 that accounted for a 46.37% decrease in water clarity, this pattern was observed in @

with de
ing har

her nor

during the same period. The VLMP data presented in Figure 4 is just one example of the importance of VLMP dat:
assist in identifying impacts when they occur as well at to provide a continuous set of data during tintes whe the la
being actively monitored by agencies. Due to the increased number of samples and frequency of samplingghat occ
VLMP program, it is expected that there will be slightly different results from data collected by agenages as gxhibitec

2014 VLMP and LCHS data.

TOTAL SUSPENDED SOLIDS

Total suspended solids (TSS) are comprised of Figure 5. TSS concentrations (mg/L) in Petite Lake,
(organic) materials and nonvolatile (inorganic) r 2002 and 2014.

als within the water column. Total suspended s 207 2014
reduce water clarity and can impact both flora a 2002

na when prevalent. Examples of volatile solids 200 1
plankton and plant material as well as small ma
vertebrates. Neoplatile solids are sediments. T¢
concentrations are inversely correlated to water

hence when TSS concentrations are elevated, \ 10.0

clarity is diminished.

In 2014, TSS concentrations in Petite Lake ranc 5.0 -

6.6 mg/L in June to 23.0 mg/L in May (Figure 5;

pendix A, Table 3). The 2014 average TSS cor 0.0 - : : ; : :
May Jun Jul Aug

tion of 14.9 mg/L was greater than median TSS sept
centration of 8.2 mg/L for lakes in the county meas-

ured for TSS since 2000. The 2014 average Tsd-ipke were above the average ChlA concentrations of 47.14
creased slightly since 2002 when the average T$Stércounty sampled for ChlA in 2014.

centration was 14.0 mg/L. In 2014, newvolatile suspended solids (NVSS) in the form o
In 2014, total volatile solids (TVS) ranged from 1ifents ranged from 15.42 mg/L in May to 3.76 mg/L in Jun

TSS (mg/L)
[y
[3,]
o

for lake

sedi-
. This

mg/L in September to 164 mg/L in August. The 2aPIRins the 76.62% decrease in TSS concentration betwepn May

average TVS concentration measured in the epil@fidiine. Elevatedvaatile solids in May were likely due t
in 2014 was 138 mg/L; this is greater than the cotfitjpd rains flushing the system.

median concentration of 121 mg/L for county lakegsiyities in the watershed can contribute to the increases
measured for TVS since 2000. There were larg&&ifffin Petite Lake, however, internal loading by boat pr
ences between TVS concentrations between 2014,aitng up bottom sediments and nutrients can cause al
2002 due to analytical differences between differgig recommended stakeholders on best management pra
laboratories used and therefore are not comparafjgy can incorporate into their daily lives that can reduce s

Chlorophyll A (ChlA) samples were collecte in JGigm entering into surface waters. Additionally, residents

TSS
ellers

| bloon
ices th
diment
Petite

September from lakes monitored in 2014. ChIA ¢&ie should promote a long term aquatic plant managemgnt plan

centrations increased during the sample period vth t he Fox Chain 6086 Lakes
concentrations ranging from 51.8 in July to 95.8 gensitive areas. Aquatic vegetation can filter sediments a

September. All of the concentrations found in PétpRButants out of the water column as well as provide com
to algae.

t o
other
tition
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SEDIMENTS

Sedimentation naturally occurs in our environment, howe
human activities can increase the amount of sediment th
up in our surface waters. Sediments are usually fine graf
sands, silts and clays that can cover up the coarser bottg
ments and the spaces between rocks and cobbles that p&

habitat for aquatic life. e e

In the Midwest region, sediments entering into surface
through erosion are laden with phosphorus and are majc&e
of eutrophication to lakes and streams. Sediment particl
sorb warmth from the sun resulting in increased water tef;
tures which can cause decreased dissolved oxygen and &
enough can stress fish.

Sediments reduce water clarity which reduces the amoug
light penetrating into the water. This impacts a plants abss
photosynthesize and plant propagules (seeds) to reestalg
results in reduced fish and nmaendebrate habitat. Addi- &
tionally, sediments bury and suffocate fish eggs and gray
The Fox Waterway Agency (FWA) provides the service ¢
moving sediments deposited from the Fox River and oth&=iae v :
taries to the | akes withi ﬁlgutetﬁeLodétmrxof d]iehdgnlg actlvme@on tHe &
ment load coming from all tributaries has been calculated@chbe i n 6 Od Lakes, 2014.
steady at approximately 100,08¢egds Of that sediment,

12%, or approximately 12,009yyds enter the Fox Chain

6006 Lakes through Lake Catherine from Trevor Cr
tional 16,000 yfiear are estimated to come from both Se-

guoit Creek and Squaw Creek.

According to the FWA, Grass Lake is the main recipient of the

sedi ment | oad for the Fox Chain 600 Lakes and i
pacity. Therefore much of the 2014 dredging efforts were fo-

cused in Grass Lake, Fox Lake and Lake Marie. The FWA is not

supported through tax revenues but by annual sticker fees re-

guired by boaters wusing the | akes of the Fox Ch
Dredged sediments are used to construct islands that provide

habitat to birds navigating and nesting in and among the Fox

Chain 606 Lakes. There are threatened and endan
species who utilize the islands and other areas of the Chain; how-

ever, recently we have observed increased gull activity on the

islands as well. The FWA frequently tests the dredged soils and

results from a 2005 study conducted by Hey and Associates

shows that sediment concentrations for most parameters (total

ke s .

Eek.

Bin

bere

phosphorus as P, Arsenic, Cadmium, Chromium, copper {®4§, 7- Fox Waterway Agency dredging a charnnel in
Manganese, Nickel, Zinc, Iaaﬁedv'arl\ﬁezpjéury) fall withfin
ONormal 6 cl assification based on the | EPAOGS (I

ment Classification. A classification system developed by Mac-




